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pwvqrtpQ§vmox ~ r  1vmx ~ l{s}l{vzx|3s c rts|}lng8op{rDs}f©s c fvzoqsuDvDlnxq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­r?¨zf|lngyqlnxqDlnxq
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§Avzox ~ r  lwfU|«{ZAv  ­6r?¨DfU|$s  r?¨Dfpwlnxq1vm§qpwl'&Qoqfp{D¼ c l{ c f  v  ~ f  ts ( g8o|us¤§Afo|}f ~ s}v#rD c l{f¨zf0rDfysurD§pwf0rzo  rzz¼5x U/yF«
ZAv  fp{rz|}sul{8­r?¨zf|¼s c f|ulws±ortsulwvmxln|(g#v  f8vzgyqp{fÝ«1Zl  |us¼es c fs  rDx|±yr  fUxzs(vzx ~ lwsulwvmxÝ¼XlÓ« fD«s c ffrDs0vmx ~ l{s}l{vzx
 fpnrtsul{xqxqv  grtpA|us  f|±|©rzx ~-~ ln|±yqp{rzfUgfUxms©vzxHr1pwlnxqf ¦ v  vzoqsuDvDlnxq­6r?¨DfU|¼zl{|xqvp{vzxDf  r8|±rDp{r  §oqs6rgrts  lwJl{xms}f  vtª
~ l)bef  fxms}lnrtp  fp{rDs}l{vzxÝ«4YZsu|(rDyy  v?ql{grDs}l{vzxN§zNyr  s}lnrtp ~ lbef  fxmsul{rDp2f &QorDs}l{vzx|¼­ c ln c ln|7s c f8o|±ortp!­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y  vz§pwfUg vmg#yAvz|uf ~ v ¦ s c f1fpnrD|us}v ~ qxrDg#ln(|uq|}sufg vzgyqp{fsuf ~ ­
lws c s c fU|}fr  sul °Al{rDpÝvzx ~ lwsulwvmx|
ln|6s c fUxN¨Df   ~ lw³-oqp{s
suv;rDxrDpwQ¥fJrzx ~ s c f-|ulws±ortsulwvmx ln|1f¨Dfx g#v  fJl{xms  lnrDs}f­ c fx ~ ln|±  fs}l{¥rDs}l{vzx l{|8vzx|}l ~ f  f ~ ¼|x +y´« b vv ¨Df  vzg#f8s c f|uf
~ lw³-oqp{s}l{f|¼'k0l{ ~ vmx}xâh+yF¼8x  j yF¼Qy  vmyvm|}f ~ s}v8vzg§ql{xf0|}f¨Df  rDpQ°  |usRv  ~ f  §Avzox ~ r  #vzx ~ l{s}l{vzx| ~ f|ul{zxqf ~ ¦ v  s c f0­6r?¨Df
f&morts}l{vzx¼3fUrD c v ¦ s c fUg §Aflnxq rz|u|uvqlnrtsuf ~ ­
l{s c flws c f  s c fNy  fU|u|±o  f-­6r?¨Df|¨zfp{vql{sZ v  s c f4| c fr  ­r?¨zf|1¨zfp{vql{sZD«
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c fU|}fvmx ~ l{s}l{vzx|r  f0s c fv  fs}lnrDpwp{J|}s±rD§qp{fD¼~x /m/yF¼  fp{rDs}l{¨Dfp{frz|}s}vl{gyqp{fg#fUxzs
rzx ~ f³JlwfUxms ¦ v  s c f(­6r?¨DfU|Rs  r?¨zfp{l{xq
lnx r ~ l  fsulwvmx\pwvm|}fNs}v s c fxv  g#rDp6v ¦ s c fr  s}lw°Alnrtp
§Avzox ~ r  lwfU|« b
c f rDx §fr ~ rDyqsuf ~ s}v s c frD|uf4v ¦ |±o ¦ rzf
­6r?¨DfU|6s}vQv¼{x "y´«4k0v ­f¨zf  ¼ ¦ v  vzs c f  ~ l  fUsulwvmx|
v ¦ y  vzyrtzrDs}l{vzxÝ¼Qlngyv  s±rDxms0|±yo  lwvmo|  f¬fs}l{vzx|0g#r?4vqo  «
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rzoqs c v  |¼wxâUy ¦ v  lnx|usurzxfz¼ c r?¨zf0y  vzyAvz|uf ~ suv8vzys}lngl{¥f(s c fvQf³-lwfUxzs±|©v ¦ k0l{ ~ vmx $ |©g#fs c v ~ lnxJv  ~ f  s}v#g#r z f7s c f|uf
 f¬fUsulwvmx| ~ f  fUrD|ufD«-k(v ­¤f¨Df  ¼2xQog#f  lnrtp$fyf  lng#fxmsu|1|us}l{pwp| c v ­  fpnrts}l{¨Dfpw |}s  vmxqN|±yo  l{vzo|  f¬fUsulwvmx|l{x.|uvzg#f
|ulws±ortsulwvmx|
rDx ~ |usurz§ql{pwl{sZHy  vz§qp{fg|6­ c fUx c lw c f  v  ~ f  xQog#f  l{rtp|± c fg#f|
r  fo|uf ~ ¼:x ly´«
 r?Df  |6g#v ~ fpn|7r  f1rDxrtp{s}f  xrDs}l{¨Dfs}v-ts ( « b
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l{zo  f-3q#jqxrDy| c vzsu|1v ¦  ª ( fp{rz|}sul{#°Xxqlwsufª ~ l)bXf  fUxfU||}lng8op{rDs}l{vzx|¼3o|}lnxqs c f ! rz§|}v  §l{xqpnr?Df  gv ~ fpÓ« b
c f
|±xrDy| c vzsu|
r  fs c fxqv  g v ¦ s c f1¨zfp{vql{sZ    " 6  8   8
Zlwmo  f/l3q b
c f|±xrDy| c vzs6rDs' "  C  . grtmxqlw°f ~ c f  f1§m4r ¦ rDs}v  ll«
 	 	  " 2	
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 	
£ f1vzx|}l ~ f  rzx c fs}f  vzDfxfvzo|RfpnrD|us}lng#f ~ lnogN¼qs c flnxms}f }¦ rDf(ln|
yr  rDpwp{fpes}v#s c fU@  r qln|rzx ~ p{vqrDs}f ~ lnxHs c f1gl ~~ p{fv ¦ s c f ¦® rzg#f ´|}ffDZ3l{zo  fD " « b
c fJ­6r?¨Df#¨Dfpwvql{s}l{f|lnx s c fJsZ­vgf ~ lnrr  f   " ll l.   ,  6 " h l l.   ®s c foyyf  g#f ~ lnog " ¼ 8 " /ll l.   ,  86 " +l l.   Ós c f8pwv ­f  g#f ~ l{og " «0pwp!s c fvzs c f  yr  rzgfs}f  |
r  fs c f8|urzg#frD|lnxJ|}fUsulwvmx j «w
­ c f  f
­¤f
s±r z f5 6 "  6   86 " t ¦ v  s c f0vmg#yoqsurDs}l{vzx#v ¦  + Óf &QorDs}l{vzxJm " rDx ~   "   suvvzgyos}f 'Ù« b
c f0|uvzo  f
ln|©xv ­ p{vqrtsuf ~ lnxJs c f0pwv ­f  g#f ~ l{og xqfUr  s c f7lnxms}f }¦ rDf ÓrDs©yvzl{xms }/m. ,  j C . " " « £ f0y  f|ufxms©|uvzg#f
|±xrDy| c vzsu|6v ¦ s c f|}vzp{oqsulwvmxNvzx4s c fxqv  grDpe|±rDpwfvmxZl{zo  fDz« b
c f  f¬Afsulwvmx4vQf³-l{fxms ¦ v  s c ln|
frDgyqp{fl{|
rz§vmoqs
l C  rD|6­f1rDx|uffvzxZlwmo  f#?q«
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 q
' "  C Am .  ' " U C .  ' "  j C !. 
Zl{zo  f4zq(jQxrDy| c vDs±|v ¦  ª (¯fpnrD|us}ln°Xxqlwsufª ~ l)bXf  fUxfU||ulng8oqpnrtsulwvmx|¼Ýo|ulnxqHs c f ! rD§|uv  §qlnxqHpnr?Df  g#v ~ fp´« b
c f
|±xrDy| c vzsu|
r  fs c fxqv  g v ¦ s c f1¨zfp{vql{sZ    " 6  8   8 «
u " ´ "
Zl{zo  f;U3qJjqxrDy| c vzsv ¦  ª ( fpnrD|us}ln°Axql{s}fª ~ l)bef  fxf|8|ulng8oqpnrtsulwvmx|¼o|ul{x s c f ! rD§|uv  §qlnxqp{r?zf  g#v ~ fpÓ« £ f
 fy  f|ufxms c f  f(s c f1xqv  g¯v ¦ s c f¨Dfpwvql{sZ-rtss}lng#f2' "  j C !. z¼ u " ln|grDzxqlw°f ~ §m-r ¦ rDs}v  /llrDx ~ ´ " §m-r ¦ rzsuv 
/lll«
  	 	  " 2	
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b
c f c fsuf  vDzfxqfvzo|
fp{rz|}sul{8gf ~ lnog vzx|}l ~ f  f ~ c f  fl{|( c r  rDs}f  l{¥f ~ §mNs c f¨Dfpwvql{sZgv ~ fp!y  f|ufxmsuf ~ vzx}Z3l{zo  f
U¼X­¤f c r?¨Df grt% g#l{x.  "  C 8rzx ~   "  C j  6 «aZv  s c f ~ ln|±  fs}l{¥rDs}l{vzx­fsur z f   rDx ~  6 yqlwfUf­
l{|uf8vmx|usurDxms±|)®vmxqf
¨ rtpnoqfyAf  fpwfUgfUxms " «
Í!Í ØCe6#e
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below 715
715 - 780
780 - 845
845 - 910
910 - 975
975 - 1040
1040 - 1105
1105 - 1170
1170 - 1235
1235 - 1300
1300 - 1365
above 1365
The Vp velocity model
Vp (m/s)
Zl{zo  fq b
c f1¨Dfp{vql{sZ-g#v ~ fp ¦ v  s c f c fs}f  vzDfxfvzo|g#f ~ l{og4¼ g#rt% g#lnx.  "  C 1rDx ~   "  C j  6 «
b
c f|ulw¥f0v ¦ s c f  l ~ l{|6l l /-l l¼  " l C m . ¼    " elrDx ~ s c f1|}vmo  f7ln|pwvqrDs}f ~ rts¤s c f1yAvDlnxms u/m . ,  . " « £ f
y  f|ufxms¼mvmx>Zl{zo  fh¼Qs c ff(fqyAf  lngfUxmsu|­
lws c ~ lbef  fxms6|}l{¥fU|¤v ¦ s c frz§|uv  §ql{x8pnr?Df  ¼QxrDg#fp{D¼QlnxHs c f°  |}s­¤fsur z f
 " m   ?" l C lD¼qlnxHs c f|ufvmx ~  " el    " l C l lrDx ~ °AxrDpwp{ " l   ?" l C lllD«
' "  C m m .  ' "  C  .  ' " /l C j m . 
Zl{zo  f hqjQxrDy| c vzsu|#v ¦ ?ª ( fpnrD|us}ln-°AxlwsufªFfp{fg#fxmsu|J|ulng8oqpnrtsulwvmx|¼¤o|}lnxq s c f  ! rz§|uv  §ql{x pnr?Df  g#v ~ fp
­
l{s c
 " m  « b
c f|±xrzy| c vDsu|
r  fs c fxqv  g v ¦ s c f1¨Dfp{vql{sZ   " 6  8   8
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 t
m  el  l 
' " h C . 
' " ? C m. 
Zl{zo  f miqjQxrDy| c vzsu|#v ¦ ?ª ( fpnrD|us}ln-°AxlwsufªFfp{fg#fxmsu|J|ulng8oqpnrtsulwvmx|¼¤o|}lnxq s c f  ! rz§|uv  §ql{x pnr?Df  g#v ~ fp
­
l{s c
 " m  ¼  " el  rzx ~ 2" l  «7p{p2|±xrDy| c vzsu|
r  f1grtzxl °f ~ §mHr ¦ rzs}v  v ¦ el«
vmx Zlwmo  f /m­f4y  fU|}fUxzs8s c f|uxrDy| c vDs±|v ¦ s c f|}vzp{os}l{vzx.grtmxql °Af ~ §m.r ¦ rzs}v  v ¦ el« £ f  fg#l{x ~ s c rDss c f
 f¬fUsulwvmx4vmf³-l{fxmsu| ~ fyAfx ~ vzx4s c f1pwfUxqDs c v ¦ s c f1p{r?zf  ¼qgv  f1y  fl{|ufp{-­f c r?¨Df9q:   f¬fs}l{vzx4v ¦ rD§Avzoqs1 ¦ v   " m  ¼: r  f¬fs}l{vzx4v ¦ rD§Avzoqs l C   ¦ v   " /l  ¼: rDx ~ r  f¬fUs}l{vzx4v ¦ rD§Avzoqs1l C l  ¦ v  2" l  «
b
c fU|}f  f¬Afsulwvmx4vQf³-l{fxmsu|6­ c l{ c r  fs c fv  fs}lnrDpr  fvzxQ°  g#f ~ §mHs c fxQog#f  l{rtpefrDgyqp{f|«
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Yx s c l{|8frDgyqp{f-­f-vmx|}l ~ f  rDx rDxl{|uvDs  vmyql{fp{rz|}sul{J|uvDp{l ~ ¼!s c fHrzyrtsulwsufD« £ f-­6rDxms1suv yvzl{xmsvmoqss c rtslnx s c fHrz|}f
v ¦ rDxqln|uvDs  vzyl{1fp{rz|}sul{grts}f  lnrtpn|7vmxqp{pwv ­f  v  ~ f  rD§|uv  §qlnxqH§Avzox ~ r  vzx ~ lwsulwvmx|(r  f z xv ­7x;rDx ~ s c fr  f &Qoql{s}f
~ lw³-oqp{sJs}v lng#ypwfUgfUxms x yF« x s c fvzxms  r   s c fDfUxqf  rtp{lw¥Urtsulwvmx v ¦ s c f ! g#v ~ fp6s}v s c frDxqln|}vzs  vzyqlnHrD|ufHln|
|us  rtl{ c s ¦ v  ­6r  ~ rzx ~ s c f  fJr  f#xv|±oyypwfUgfUxmsur   ~ lw³-oqp{s}l{f| ¦ v  s c flngyqpwfUg#fxmsurDs}l{vzxÝ«  v  fv ¨Df  s c f  f|±oqp{su|1r  f
¨zf  H|urDs}ln| ¦ rzsuv  -rD|6­frDxN|}ffl{xNs c f ¦ vDp{pwv ­
lnxqDZlwmo  fU|«
b
c f6 c r  rzs}f  ln|us}ln|v ¦ s c fy  vz§pwfUg r  ftq   " ll¼  " l C m . ¼   " el(rDx ~ s c f6|uvzo  f¤l{|3p{vQrtsuf ~ rDs!s c f
fxmsuf 
v ¦ s c f ¦® rDg#f " u/m . , m . " « £ f7y  f|ufxms3vzx]Zl{zo  f j s c fffyAf  l{g#fUxzs±|¼zv ± f|±yvmx ~ lnxq0suv q 2" m    " l C lD¼
1" el    " l C l l1rDx ~ " l    " l C l llD« £ f8rzxN|uff1vmx Zlwmo  fJ j s c rDs7s c f  f1ln|0xv  f¬fs}l{vzxN­ c fxs c f
 f|±oqp{su|
r  fy  fU|}fUxms}f ~ vzx4s c fxv  g#rDpÝ|urtp{frz|lws
­6rD|6rtp  fr ~ Js c f1rz|}f ¦ v  rzx c vzg#vDzfxqfvzo|6g#f ~ lnogN«k0v ­f¨zf  ¼Q­¤f
rDx|}ff1|}vmgf  f¬fUsulwvmx4§m4grDzxql ¦ Ql{xqs c f|uf  fU|uoqp{su|0rD|
| c v ­7xHvmxZl{zo  f?q« b
c f  f¬fs}l{vzxNvQf³-l{fxms±|6vz§qs±rtlnxqf ~
xQog#f  lnrtp{p{Hr  f1p{vz|uf(suvJs c f1s c fv  fs}lnrtpÝvmxqfD¼g#v  f1y  fl{|ufp{J­¤f1vm§qsurDl{xrq:   f¬fs}l{vzx4v ¦ rD§Avzoqs1 ¦ v   " m  ¼: r  f¬fs}l{vzx4v ¦ rD§Avzoqs l C   ¦ v   " /l  ¼
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' " j C j .  ' "  C  .  ' "  j C m. 
Zl{zo  f  j qjQxrDy| c vzsu|#v ¦ ?ª ( fpnrD|us}ln-°AxlwsufªFfp{fg#fxmsu|J|ulng8oqpnrtsulwvmx|¼¤o|}lnxq s c f  ! rz§|uv  §ql{x pnr?Df  g#v ~ fp
­
l{s c
 " m  « b
c f|±xrzy| c vDsu|
r  fs c fxqv  g v ¦ s c f1¨Dfp{vql{sZ   " 6  8   8
m  el  l 
' "  C  . 
' "  j C m . 
Zl{zo  f  'qjQxrDy| c vzsu|#v ¦ ?ª ( fpnrD|us}ln-°AxlwsufªFfp{fg#fxmsu|J|ulng8oqpnrtsulwvmx|¼¤o|}lnxq s c f  ! rz§|uv  §ql{x pnr?Df  g#v ~ fp
­
l{s c
 " m  ¼  " el  rzx ~  " l  « b
c f-|uxrzy| c vDs±|r  fs c fHxv  g*v ¦ s c fJ¨Dfp{vql{sZ    " 6  8   8 grtmxqlw°f ~ §m r¦ rzs}v  el«
: rDx ~ r  f¬fUs}l{vzx4v ¦ rD§Avzoqs1l C lm  ¦ v  2" l  «
   	 	 "&$.	  &	 "
Yxs c l{|¤|}fUsulwvmx­f7y  f|ufxms  f¬fUs}l{vzxvmf³-l{fxmsu|Rvzgyoqsuf ~ o|ulnxqxQog#f  l{rtp|ul{goqp{rDs}l{vzx|« £ f0vzx|ul ~ f  rzx c vzg#vDzfª
xqfvzo|ln|}vzs  vzyqln7fp{rz|}sul{|uvDp{l ~    " m C Qel . z¼ 6 "  C D .  " rDx ~ ­fo|ufs c f°Axql{s}fª´fpwfUg#fxms|± c fUgf ¦ v  s c f1|uyrzf~ ln|±  fs}l{¥rDs}l{vzxÝ«
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 m
1
1D  
D
S
PML
PML
PMLPML
PML
θ
Zl{zo  fqN(fvzg#fs   ¦ v  vmgyoqs}lnxq  f¬fUsulwvmx4vmf³-l{fxmsu|«
Zl{zo  f U | c v ­7|s c fDfvmg#fs   v ¦ s c fNy  vm§qpwfUg vzx|}ln|}sul{x v ¦ sZ­¤v vzgyosurtsulwvmxrtp ~ vmg#rDl{x| :  rDx ~ : 8 « b vvzgyoqsuf8s c f  f¬fUsulwvmxvQf³-l{fxms(­¤f#vzx|}l ~ f  s c f#|}vzp{os}l{vzx;rDs(yAvDlnxzs±|(xfr  s c f#oyyAf  §vmox ~ r  v ¦:  rD|(| c v ­7xvmxZl{zo  f« (fxvDs}lnxqJ§m  '  "    fU|uy«  ' 8 "  " s c f1¨zfp{vQlwsZ4rts
yvzl{xms   lnx :    f|±yÝ« : 8 " ­f1sur z f
    " B8  ")" ~ l{¨  ' 8 "   ~ l{¨  '  " ~ l{¨  ' 8 " 
   6 " 48  ")" o  p  ' 8 "   o  p% '  " o  p% ' 8 "  C
Fz "
b
c rDs(ln|s c f#fy  f|±|ulwvmx ¦ v  s c f  f¬fUs}l{vzx vQf³-l{fxms±|(lnx;s c frD|uf8v ¦ rHyo  f  ªF­6r?¨Df|uvzo  fz« Yx s c fJ|±rDg#f8­6r?­¤f
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§fs}suf R f|±oqp{su|
s c fxs c f7rz§|uv  §ql{x0§vmox ~ r  vzx ~ lwsulwvmx|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! g#v ~ fp´«(YZs(ln| z xv ­7xs c rDs(s c f
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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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